The calculation of electric field distribution was calculated using commercial software with a frequency domain solver based on the three-dimensional FDTD method. The FDTD method is an explicit time marching algorithm used to solve Maxwell's curl equations on a discretized spatial grid. The absorbing boundary conditions of perfectly matched layer were obtained in different directions. Further, an electric pulse was launched into the boundary to simulate the distribution of electric field. The bulk ratios of ZnO/Ag films in the mesh range (2000 nm ×2000 nm ×2000 nm) were fixed when calculating the electric field distribution. The averaged electric field enhancement factors were obtained by calculating the average value of the electric field intensity enhancement in the mesh range. Based on the Boltzmann thermal distribution, the intensity ratio (R F ) of 3 F 2 -3 H 6 to 3 F 3 -3 H 6 can be deduced that
Calculation of the sample temperature
where R(0) equals R F as the temperature approaches to 0 K, ΔE is the energy separation between the 3 F 2 and 3 F 3 levels (650 cm -1 ), K is Boltzmann's constant, and T is the absolute temperature. As the excitation power was lower, the sample temperature at the pumped spot should be close to the room temperature (293 K). Therefore, R(0) could be obtained from the experimental data of the corresponding R F value. Based on the experimental relationship of R F and power density and the calculated relationship of R F and T, the temperature T at the irradiated spot as a function of pump power density can be deduced. Figure S9 . The reproducibility of the PEC immunoassay by measured the 50 ng/mL AFP samples with five electrodes. 
